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1. (Seven times amended) A method for dewatering biological sludge [that 
has been digested by] from a thermophilic digestion process, comprising: 

a. adding a_polymeric quaternary ammonium com pound [s], as 
primary component, to the biological sludge; and 

b. adding 3_polyacrylamlde to the biological sludge; 

such that any combination[s] of the polymeric quaternary ammonium compound[s] and of 
the polyaaylamide[s] enhance dewatering of the sludge. 

2. (Seven times amended) The method for dev/atering biological sludge 
according to claim 1, wherein the polymeric quaternary ammonium compcund[s] is[are 
from] di-aiiyi dl-methyl ammonium chloride (DADMAC)[ family]. 

3. (Bght times amended) The method for dewatering biological sludge 
according to claim 1, wherein the polymeric quaternary ammonium compound[s] is[are 
from] epichlorohydrin di-methyi amine (epl-DMA)[ family]. 

4. (Three times amended) The method for dewatering biological sludge 
according to claim 1, wherein the polymeric quaternary ammonium compound is added 
directly to the sludge; and 

i, upon]fQ||owing the formation of microflocs of the sludge from addition 

Qf the polymeric quaternary ammonium compound, a cationic polyacrylamlde is added[ 
to form a floc that dewaters the sludge]. 

5. (Three times amended) The method for dewatering biological sludge 
according to claim 4, wherein the polymeric quaternary ammonium compound and the 
cationic polyacrylamlde are in an approxlmate[ly] 1:1 ratio, with the cationic 
polyacrylamlde having a higher molecular weight than the polymeric quaternary 
ammonium compound[ does]. 
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6. (Three times amended) TTie method for dewatering biological sludge 
according to claim 4, wherein tb^ratloCs] of [the Jpolymeric quaternary ammonium 
compound with respect to [the ]catIonic polyacrylamlde range from aljout 1:10 to about 
20:1. 

7. (Twice amended) The method for dewatering biological sludge according 
to claim 4, wherein a3e_polymer concentration to solids ratio of total polymer dosage 
requirement in relationship to percentage of solids component of the sludge is between 
about 50 ppm:l percent and about 300 ppm:l percent. 

8. (Twice amended) The method for dewatering biological sludge according 
to claim 1, wherein the polymeric quaternary ammonium compound Is added directly to 
the sludge, in an amount sufficient to cause formation of a cationic overcharge within a 
developed microfloc system, and wherein 

the pQlvacrylamide is[and an] anlonlc[ polyacrylamlde is then added for 

final floe formation]. 

9. (Cancelled) 

10. (Three times amended) The method for dewatering biological sludge 
according to claim 8, wherein the polymeric quaternary ammonium compound and the 
anionic polyacrylamlde are In a approximate[ly] 10:1 ratio, with the anionic 
polyacrylamlde having a higher molecular weight than the polymeric quaternary 
ammonium compound[ does]. 

11. (Original) The method for dewatering biological sludge according to daim 
10, wherein the anionic polyacrylamlde is about 40% anionic. 
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12. (Three times amended) The method for dewatering biological sludge 
according to claim 8, wherein the_ratio[s] of the polymeric quaternary ammonium 
compound to the anionic polyacrylamide ranges from about 1:10 to about 20:1. 

13. (Three times amended) The mettiod for dewatering biological sludge 
according to claim 8, wherein fliejxjlymer concentration to solids ratio of total polymer 
dosage requirement in relationship to percentage of solids component of the sludge is 
between approximateiy 50 ppmil percent and approximately 300 ppm:l perxsent. 

14. (Original) The method for dewatering biological sludge according to claim 
1, wherein the biological sludge is mixed with primary sludge. 

15. (Eight times amended) [A composidonl The method for dewatering 
biological sludge according to claim 1^ fcomprisinal wherein: 

— , said polymeric quaternary ammonium compound[Sy as primary 

component, and] is added along with a cationic polvacrvlamide: and 

said — polymeric auaternan/ ammonium compound and cationir 

PPlYacrylamideCcomponents being] am present [in the composition In a ratio ]to enable 
dewatering of the biological sludoerthe composition to function as an agent for 
dewatering biological sludge from a thermophilic digestion process]. 

16. (Seven times amended) The method for dewatering biological sludge 
according to claim 1, wherein the polyacrylamide and the polymeric quaternary 
ammonium compound[s are]ls Fusedl added In solution [or In dry] fbmi. 

17. (Cancelled) 

18. (Cancelled) 
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19. (Three times amended) TTie method of daim 1. wherein said 
Dolvacfvlamide is cationic or anionic. 

20. (Canceiled) 

21. (Cancelled) 

22. (Three times amended) A method f or dewatering a siudoe comprising 
water and solids, wherein the solids comprise thermophlles. the method comprisina: 

contactlno the siudoe according to a technique selected from a oroup of 

techniques indudina: 

contacting the slu^g^ with a polymeric auatEmarv ammonium compouncl 

alone with a cationic pclyacrvlamide: and 

contacting the sludge first with a polymeric Quaternary ammonium 

comoound and then with a cationic polvacrvlamide: 
to form a fioc. 

23. (Cancelled) 

24. (Three times amended) The method of daim 22^ wherein said pnlymPrir 
Quaternary ammonium compou nd comprises a polymeric quatemarv ammonium 
compound haying a molecular wei ght in the range of about 500.000 to about 
3.Q0Q.QQ0. and said cationic polvacn/la mide comprises a cationic polvacivlamlde having 
a molecular weight in the range of about 5.O0Q.00O to about 15.0QQ.QQQ. 

25. (Twice amended) TTie method of claim 22. wherein said polymeric 
quaternary ammonium compound is ad ded In an amount sufficient to form microflncs nf 

said thermophlles: and wherein 

said cationic polvacn/lamide is ad ded in an amount suffldent to 

aoolomerate the microflo cs Into floes for dewaterino. 
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26. (Four times amended) TTie method of daim 22. wherein said pntymprir 
quatemafv ammonium compound comprises at least: one oompotjnd selected from the croup 
congistinq of di-allvl dhmethvl ammonium chloride an d eoichlorohydrin di-methyl aminp. 

27. CTwice amended) The method of claim 7^. wherein the ratio of said 
PQlvmeric quaternary ammonium co mpound to said cationic polvacrvlamide is in thp 
range of about 1:10 to about 20:1. 

28. (Three times amended) The method of claim 25. wherein the 
concentration of said polymeric ouaternan/ ammo nium compound and said ratinnir 
polvacrvlamide to the percentage of snllds In said slu dae is in the range of ahniit 
ppm:l percent to about 30 0 ppm:l percent. 

29. (Canceled) 

30. (Canceled) 

31. (Canceled) 

32. (Canceled) 

33. (Twice amended) A method for dewaterin g a sljdoe comprising water 
and thermo Dhlles. the method comprising: 

adding to the sludoe a polvmeric cuat emarv ammonium compound. 

34. (Four times amended) The method of dalm 33, wherein said polymeric 
quaternary ammonium compound comprises a polymeric quaternary ammonium 
compound having a molecular weight of greater than about S.OQQ.nnQ . 
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35. (Three times amended) The method of daim 33. wherein safd polymeric 
quaternary ammonium compound is added in an amount sufficient to form microflocs of 
the thermophiles. 

36. (Four times amended) The method of daim 35. whetein said polymeric 
Quaternary ammonium compound com prises at least one compound selected from die oroup 
consisHno of di^allyl di-methvl ammonium chloride a nd eoichlorohydrln di-methvl amine. 

37. (Three times amended) The method of daim 35. wherein the concentration 
of said polymeric quaternary amnfwnium compound t o the percentage of solids in said 
sludoe Is In the range of about 50 ppm: l percent to about 300 oom:! percent. 

38. (Four times amended) The method of daim 35. wherein said polymeric 
quaternary ammonium compound Is added in an amount sufficient to cause formation 
of said ther mophiles into a developed mlcrofloc system havino a catlonic overcharge. 
and wherein an anionic polvacrvlamid e is added for final floe formation. 

39. (Cancelled) 

40. (Three times amended) The method of daim 38. wh erein the ooncentration 
of said polymeric ouatemarv ammoni um compound to the percentage of solids in said 
sludge Is in the range of about 50 ppm:l percent to about 300 ppm:l percent. 

41. (Three times amended) A sludge composition comprising: 
wat ^; 

polyacrvlamide comprisi ng a catlonic or an anionic moietv- 

a polvmeric Quaternary ammonium com pound: and 

solids comprising themriophlles. 

42. (Cancelled) 
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43. (Cancelled) 



44. (Four times amended) The sludoe comoositlnn nf dalm 41. wherein galH 
PQlvmeric quaternary amnionlum co m pound comprises at least one com pnu nd selected 
frqm the group conslstInQ of dl-alM di-methvl ammonium chloride and epichlorohydrin 
di-methvl amine. 

45. (Three times amended) The sludoe c omposition of daim 41. wherein the 
ratio Of said polymeric quaternary ammonium comp o und to said Dolvacn/lamlde !«; in 
the ranae of about 1:10 to about 20:1. 

46. (Three times amended) The sludoe c omposition of claim 41. wh^rPin thp 
oonwntration of said POh^merlc ouatemarv am m onium compound and <;ai^ 
pQlvacrvlamlde to the percentage of solids In said slud g e is In the range of about 
ppm:l percent to about .^n o pom:! peirent. 

47. (TTiree times amended) TTie sludoe c omposition of dalm 41. whemin «airi 
PfflymgriC quaternary ammonium compound comp ri ses a polymeric guatPmary 
ammonium compound haying a molec u lar weight In the ranoe of about sno.nnn t() 
about 3.QQQ.QQQ> and said polyacn/lamide comp r ises a polvacrvlamlde having ^ 
molecular weight in the range of about 5.Qn o.QQQ to about 15.OOQ.OOQ. 

48. (Three times amended) A sludoe composition comprising: 
water: 

polvacrvlamlde comprisin g a cationic or an anionir mniPty; 

a polymeric Quaternary a mmonium compound: and 

solids comprising microfloc s of themnoohHes. 



49. (Cancelled) 
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50. (Cancelled) 

51. (Four times amended) The sludoe c omposition of claim 48. wherein said 
polymeric auatemary ammonium c ompound comprises at least one compound selected 
from tfie group consisting of dl-alM dl-methvl ammonium chlori de and eplchlnrnhydrin 
di-methyl amine. 

52. (Three times amended) The sludoe composition of claim 48. wherein the 
ratio of said polymeric quaternary ammonium com pound to said oolvacrvlamirie is in 
the range of about 1:10 to ahout 20; i 

53. (Three times amended) The sludge c ompositaon of claim 48. wherein the 
concentration of said polymeric Quaternary ammonium compound and said 
pQlvacrylamide to the oercentaoe of s olids In said sludae Is in the range of ahout 
ppm:l percent to about 3 00 ppm:l percent. 

54. (Three times amended) The sludoe composition of claim 48. wherein said 
polymeric quaternary ammonium compound comprises a polymerig Quaternary 
ammonium compound having a molecular weight in the ranoe of about 500 ,000 to 
about 3.000.000. and said polvacrviamlde comp rises a polyacrvlamide having a 
molecular weight in the range of about 5^00 0.000 to about 15.000.OQO. 

55. (Three times amended) A sludge composition comprising! 
water; 

PQlyacrylamide comprisino a catlonlc or an anionic moiety- 

a polymeric Quaternary ammonium com pound-, and 

solids comprising an agglo meration of microflocs of thermophiles. 

56. (Cancelled) 
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57. (Cancelled) 

58. (Four times amended) The sludge composition of claim 55. wherein said 
Dolvmeric auaternafv ammonium compound comprise s at least one compound selected 
from the group consisHna of di-alM dl-methvl ammo nium chloride and epichlorohydrin 
di-methyl amine. 

59. CTTiree times amended) The sludae composition of dalm 55. wherein the 
ratio of said polymeric Quaternary ammonium com pound to said oolvacrvlamide is in 
the range of about 1:10 t o aljout 20:1. 

60. (Three times amended) The sludoe composition of claim 55. wherein the 
concentration of said polymeric quaternarv ammonium comtMund and said 
polvacn^lamide to the percentage of solids in said sludae is in the ranoe of about 50 
ppm:l percent to about 3 00 ppm:l percent. 

61. (Three times amended) TTie sludae comoositiQn of dalm 55. wherein said 
polymeric quaternary ammonium compound comprises a polymeric quaternary 
ammonium compound hayino a mol ecular weloht In the ranqe qf about 500,000 to 
about 3.000>QOO> and said polyacrylamide compri ses a polyacn/lamlde having a 
molecular weight In the range of about 5.000.000 to about 15.000.000. 

62 - 66. (Cancelled) 

67. (Amended) A sludae composition comprising: 

water? 

thermophlles: and 

a polymeric quaternary ammonium compound. 
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68. (Four times amended) The sludoe composition of daim 67. wherein said 
polymeric quaternary ammonium compound compri ses at least one compound selPrtPH 
from the group consisting of dl-alM di-methyl am monium chloride and epichlorohvdrin 
dl-methyl amine. 

69. (Twice amended) TTie sludoe comooslHon of claim 67. wherein said 
pplymeric quaternary ammonium compound Is presen t in an amount sufficient tn fhrm 
microflocs of said thermonhilPs. 

70. (Twice amended) The sludoe composition ^f claim 67. wherein said 
polymeric Quaternary ammonium compound Is prese n t In an amount suffideni- tn ra^ icp 
fQrmatiOn of said thermophlles into a developed mi c rofloc system having a ratlnmr 
overcharge. 

71. (Four times amended) The sludge composition of claim 67. wherein said 
pQlymeric quaternary ammonium compound co m prises a polymeric piiatPmarY 
ammonium compound having a molecular weight of at l east about -'i-Onf),^ ^^). 

72. (Canceled) 

73. (Amended) The method of claim 33. wherein a cationic poivacrvlamide k 

added. 

74. (New) A method for dewateri no a sludoe comprising water and 
thermophlles. the method comnrlslng; 

adding to the sludge a guaternized polvacrylamirie. 

75. (New) TTie meBiOd of dalm 74. wherein said auatBmized polvacn/lamide 
cgmprlses at least one selected from the oroup consbMn o of di-allvl di-methvl ammonium 
chloride and epichlorohvdrin di-methvl amine. 
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76. (New) TTie method of claim 74. wheretn the concentration of said 
Quatemlzfid polvacfvlamide to the perc entage of solids in said siudoe is In the range of 
about 50 ppm:l peroent t o about 300 ppm:l percent 

77. (New) The method of dalm 74. wherein a c ationic polvacrYiamide Is 

78. fNew^ The method of cl aim 77. wherein said cationic polvacfvlamide 
comprises a cationic polvacrvlamide having a mol ecular weight in the range of about 
5.000.000 to about 15.0QO.000. 

79. (New) TTie method of claim 77. wherein the concentration of said cationic 
polvacrvlamlde and said cationic polvacrylamlde to the oercentaoe of solids In said 
sludge Is in the range of about 50 pom:! percent to about 300 ppm:l percent. 
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